The present work was aimed to study the effectiveness of different doses of Gamma radiations (5 Krad, 15 Krad, 25 Krad, 35 Krad and 45 Krad) on days to germination, days to flowering, plant height, number of branches/plant, number of siliqua/plant, number of seeds/siliqua, siliqua length, 1000-seeds weight, oil, glucosinulates, moisture, proteins, oleic acid, linolenic acid and erucic acid contents. The results showed that Gamma radiation has no significant effect on days to germination and days to flowering. However, at 5 Krad and 15 Krad enhanced germination (5 days) as compared to control (7 days), while days to flowering were delayed (110 days) in higher dose (45 Krad) as compared to control (96 days). A significant decrease was noticed in plant height (97.6cm) and number of siliqua/plant (101) compared to control (101.8 cm and 150). Higher dose (45 Krad) enhanced number of branches/plant (5), number of seeds/siliqua (27) and siliqua length (5.14 cm) as compared to control (4, 25 and 4.7 cm). On the other hand higher doses of radiation decreased oil contents (49.2%), protein contents (21.3%), oleic acid (61.4%) and erucic acid (19.7%) compared to control (51.6%, 29.0%, 67.1% and 21.5% respectively). A considerable increase was noticed in glucosinulates (16.1 %), linolenic acid (11.5 %) and moisture (5.5%) contents as compared to control (12.4% and 9.5% and (5.2%) respectively.
Introduction
Canola (Brassica napus L.) belongs to the family Brassicaceae (Cruciferae). The name Brassicaceae is derived from the included genus Brassica. This family contains 330 genera and about 3,700 species. The family contains important and well known species such as Brassica oleracea and Brassica rapa. Brassica napus is one of the most important oilseed crops throughout the world which rank third among the oilseed crops after soybean and oil palm in production of vegetables oil [1] . Commonly this crop is known as "Sarsoon". The most important types grown in Pakistan are Brassica compestris, Brassica juncea, and Brassica napus. Rape seed refers to Brassica compestris and Brassica napus. Due to the low concentration of erucic acid and glucosinulate contents Brassica compestris and Brassica napus have been preferred over other species of Brassica. The plant is also used to produce a high quality protein and extraction of oil, the residual high protein meal can be soaked in water and fed to cattle [2] . The name crucifer comes from the shape of flowers, with four diagonally opposite petals in the form of a cross. Brassica napus has dark bluish green foliage, glucose, smooth, or with a few scattered hairs near the margins and partially clasping. It is annual herb. Mature Brassica napus plants grow to the height of one to two meters. The stem is well branched, although the degree of branching depends on variety and environmental conditions. Branches originate in the axils of the highest leaves on the stem, and each terminates in an inflorescence. The lower leaves are deeply lobed, while the upper leaves are narrow and entire. Lower leaves petiolated, green and sometime with a whitish bloom. Ovate to obovat, variously lobed with toothed or frilled edges. The flowers are pale yellow and open progressively upward from the base of the raceme. The flowers are hermaphrodite. The plant is self-fertile. The seed pods are slightly apprised and 2.5 to 5 cm in length exclusive of the beak. The beak is 0. the local production stood at 0.68 million tons which accounted for 24% of total availability, while the remaining 76% was made available through imports. As the total demand for the year 2009-10 was 3.45 million tons, of which 0.855 million tons was locally produced from all sources and rest of the oil (2.550) was made available through imports costing 87 billion rupees [4] . In Pakistan during the year, 2010-11 total cultivated area under rapeseed was 439 thousand acres, producing 157 thousand tons of seed, which yielded 50 thousand tons of oil. While in 2011-12¸the total cultivated area under rapeseed was 575 thousand acres, producing 203 thousand tons of seed, which yielded 61 thousand tons of oil [5] . After cotton, rapeseed-mustard is the second most important source of domestic oil production. Oil from conventional rapeseed and mustard is not considered as regular cooking oil because of its inferior quality due to the presence of high erucic acid (more than 40%) and glucosinolates (more than 100 μmole /g of dry meal) and low level of oleic and linoleic acids. Mutation breeding is a supplementary breeding method which is rapid, potential and valuable tool to create genetic variability for various quantitative and qualitative characters in crop plants. In general mutation refers to sudden heritable change in the phenotype of an individual which may occur naturally or by artificial induction due to change in the Deoxyribonucleic Acid (DNA) sequences of a gene. Induced mutations are produced by the use of mutagenic agents like physical mutagens (x-rays, Gamma rays etc.) and chemical mutagens (alkaylating agents, base analogues etc.). However gamma rays act on genetic material by ionization leading to more of chromosomal rather than point mutations and gamma rays are successfully used in plant breeding program because of its simple application, good penetration, reproducibility and high mutation frequency and less disposal problems. 
seeds weight
The data of Table 2 shows the effect of gamma radiation on 1000 seeds weight. A varying tendency was noted for 1000 seeds weight. The highest value was noted for 5 K rad dose (4.32 g respectively) while the lowest value was noted for 45 Krad treatments (3.38 g respectively).The control, 15 Krad, 25 Krad and 35 Krad doses were (3.77 g, 3.97 g and 3.81 g respectively).
Higher irradiation doses affect 1000 Seeds weight negatively and decreases its means value for all doses except 35 Krad. The present results coincide with those. Biochemical Analysis of Seeds: Oil percentage Seeds of Brassica napus were analyzed for oil contents and the data (Table 3) revealed that the oil contents decreased significantly with increasing radiation doses. The lowest oil contents (49.2 %) were recorded for 25Kraddose, while the highest oil contents (51.6 %) were recorded for control. Increasing radiation decreases the oil content. The similar result was reported by [17] . Protein percentage Seeds were analyzed for protein contents. The results showed that the Protein contents decrease with increasing radiation except 5 Krad and 35 Krad which is 32.1 % and 26.5 % respectively. The high amount of proteins were recorded in control (29 %) while the lowest proteins content were recorded in 15 Krad, 25 Krad and 45 Krad which is (22 %, 22.3 % and 21.1 % respectively). Our results are supported by previous published studies that decrease in protein production by gamma irradiation reported by [18-20]. Glucosinulate contents Seeds were analyzed for glucosinulate (GSL) contents. The results showed that with increasing doses of gamma rays, the GSL contents were significantly increased, while an equality was noticed in 45Krad(12.8) which showed equal amount GSL contents like control. The result was investigated by Gharaghani et al. [21] . Moisture Seeds were analyzed for moisture contents. The results showed that with increasing radiation doses the moisture contents of the seeds increased significantly as compared to control except (5.0 %) with the 5 Krad which showed lower mean value for moisture compared to control. The values of the equilibrium moisture contents increased with increasing radiation dose. In contrast increasing gamma radiation moisture contents decreased significantly.
Oleic acid (18:01)
The collected seeds were analyzed for oleic acid content. The result ( 
